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(57)Abstract: 

PURPOSE: To manufacture a semiconductor device with higher 
reliability by setting the positional relationship of holding section so that 
the center position of a wafer is specified to prevent the contamination 
of the rear side of the wafer. 

CONSTITUTION: The opening angle 2a that the points B, B* at both 
ends of an arm side holding section make with respect to the center 
point O is set more than twice the opening angle (orientation flat angle) 
that the points at both ends of the orientation flat make with respect to 
the center point O of the wafer 1, and the contacting points are 
provided at the three points of both ends B, B' and the center point A. 4 
Moreover, the opening angle a that the points C, C at both ends of the 
top side holding section make with respect to center point O is set more 
than the orientation flat angle 5, the contacting points are provided at 
the two points C, C of both ends. The angle ^between the line drawn $f T 

between the point A on each section where both arm side holding 
sections 3 and the top side holding section 4 contact with the wafer 1 at 
the first time even if the orifra is in any position on the hand holding 
section (the line between a and c) and the center point O of the wafer 1 
drawn between each point is set so that it is more than the friction angle 
between the arm side holding section 3 and top side holding section 4 and the wafer 1 . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] When grasping actuation of a semi-conductor wafer is completed, it has the central point in the location which projected the 
center position of the circle equivalent to a semi-conductor wafer periphery circle on the field parallel to a semi-conductor wafer side. 
The central point of the circle of the same diameter is mostly made into the aforementioned central point and homotopic. the center 
line on the flat surface passing through the central point can be used as the center line of a hand, and a semi-conductor wafer periphery 
circle can be fitted in and crowded - It has a center section, respectively in the location of two points at which a circle and the center 
line of said hand concerned are crossed. It is the handling device of the semi-conductor wafer which made the predetermined range 
which met the circle concerned at the symmetry at the hand center line the semi-conductor wafer periphery section and the hand 
grasping section which can be contacted through each center section. The point of the both ends of the cage hula section of a semi- 
conductor wafer uses the aperture angle which the point of the both ends of the arm side grasping section of a hand makes to the 
central point as twice [ more than ] the aperture angle made to the central point of a semi-conductor wafer. Prepare a point of contact 
in the point of both ends, and three points of a center section at least, and the point of the both ends of the tip side grasping section of a 
hand the aperture angle made to the central point Even if it carries out to beyond the aperture angle that the point of the both ends of 
the cage hula section of a semi-conductor wafer makes to the central point of a semi-conductor wafer, it prepares a point of contact in 
two points of both ends at least and the location of a cage hula is located in which location of the hand grasping section in case a semi- 
conductor wafer is grasped, it comes out and both hand grasping sections with the line which actually contacts a semi-conductor wafer 
first, respectively, which will exist and which connected each one point at least The handling device of the semi-conductor wafer 
characterized by setting up the include angle which the line which connected each point to the semi-conductor wafer central point 
makes so that it may become beyond the friction angle of the hand grasping section and a semi-conductor wafer. 
[Claim 2] When grasping actuation of a semi-conductor wafer is completed, it has the central point in the location which projected the 
center position of the circle equivalent to a semi-conductor wafer periphery circle on the field parallel to a semi-conductor wafer side. 
The central point of the circle of the same diameter is mostly made into the aforementioned central point and homotopic. the center 
line on the flat surface passing through the central point can be used as the center line of a hand, and a semi-conductor wafer periphery 
circle can be fitted in and crowded - It has a center section, respectively in the location of two points at which a circle and the center 
line of said hand concerned are crossed. It is the handling device of the semi-conductor wafer which made the predetermined range 
which met the circle concerned at the symmetry at the hand center line the semi-conductor wafer periphery section and the hand 
grasping section which can be contacted through each center section. The point of the both ends of the arm side finger part of a hand 
the aperture angle made to the central point The point of the both ends of the cage hula section of a semi-conductor wafer makes it 
twice [ more than ] the aperture angle made to the central point of a semi-conductor wafer. Even the point which moved said beyond 
aperture angle of a cage hula towards the center section from each both ends is made into the hand grasping section. It carries out to 
four of the points which turned the point of contact in the center from both ends and there at least, and moved said beyond aperture 
angle of a cage hula. The point of the both ends of the cage hula section of a semi-conductor wafer uses the aperture angle which the 
point of the both ends of the tip side grasping section of a hand makes to the central point below as the aperture angle made to the 
central point of a semi-conductor wafer. Even if it makes a point of contact into two points of both ends, or one point of a center at 
least and the location of a cage hula is located in which location of a finger part in case a semi-conductor wafer is grasped, it comes 
out and both hand grasping sections with the line which actually contacts a semi-conductor wafer first, respectively, which will exist 
and which connected one point at least, respectively The handling device of the semi-conductor wafer characterized by setting up the 
include angle which the line which connected each point to the central point of a semi-conductor wafer makes so that it may become 
beyond the friction angle of the hand grasping section and a semi-conductor wafer. 

[Claim 3] In the handling device of a semi-conductor wafer according to claim 1 or 2 The inclination of the field of the entry part of 
the upper part which a semi-conductor wafer enters in the longitudinal -section configuration of the contact section of the arm side of a 
hand and the tip side grasping section is made into the steep slope side turned centering on the semi-conductor wafer at the time of 
grasping a semi-conductor wafer. The interior which maintained the inclination until it reached the location near the diameter of the 
circular periphery of the flat base of a semi-conductor wafer, and went from it focusing on the hand The handling device of the semi- 
conductor wafer characterized by making an arm and tip side into the horizontally near conic gentle slope which went to the core from 
the height more nearly same than a hand flat surface. 

[Claim 4] In the handling device of a semi-conductor wafer according to claim 1 or 2 The longitudinal-section configuration of the 
contact section of the arm side grasping section of a hand is made into a perpendicularly near internal surface in the upper part which 
is the semi-conductor wafer entry section. The part which went to the core from the height respectively more nearly same than a hand 
flat surface is made into a horizontally near conic gentle slope. Fix to a hand and this arm side grasping section carries out the 
longitudinal -section configuration of the contact section of the tip side grasping section in the wall and gentle slope same in the entry 
section as the arm side grasping section. The handling device of the semi-conductor wafer which makes the contact section of this tip 
side grasping section an unit or two or more grasping sections, and is characterized by considering as a part for the moving part 
lengthened or left toward the central point of a hand, or the arm side grasping section. 

[Claim 5] In the handling device of a semi-conductor wafer according to claim 1 or 2 The longitudinal-section configuration of the 
contact section of the arm side grasping section of a hand is made into a perpendicularly near internal surface in the upper part which 
is the semi-conductor wafer entry section. The part which went to the core from the height respectively more nearly same than a hand 
flat surface is made into a horizontally near conic gentle slope. Fix to a hand and this arm side grasping section carries out the 
longitudinal-section configuration of the contact part of the tip side grasping section in the wall and gentle slope same in the entry 
section as the arm side grasping section. It stands up at a right angle to the direction lengthened immediately after just before 
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lengthening at the same time it considers as an unit or two or more grasping sections, and lengthens or leaves the contact section of 
this grasping section toward the core of a hand, or the arm side grasping section. It is the handling device of the semi-conductor wafer 
characterized by having structure which returns horizontally the migration last edge or just before that after moving in the direction 
left started, when separating. 

[Claim 6] The handling device of the semi-conductor wafer characterized by having made the steep incline of the arm side grasping 
section into the vertical plane, and making the vertical plane concerned higher [ than the thickness of a semi-conductor wafer ] than the 
height of the tip side grasping section in the handling device of a semi-conductor wafer according to claim 1 or. 3. 
[Claim 7] The handling device of the semi-conductor wafer characterized by making the height of the arm side grasping section higher 
[ than the thickness of a semi-conductor wafer ] than the height of the tip side grasping section in the handling device of a semi- 
conductor wafer given in any 1 term among claims 1, 2, 4, and 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is applied to the handling device of the semi-conductor wafer (a wafer is only called hereafter) 
for manufacturing a reliable semiconductor device especially about the handling device using the robot hand (a hand is only called 
hereafter) which conveys circular sheet metal-like components, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] The wafer in a semiconductor device production process is contained by the wafer carrier, and is having 
between each process conveyed conventionally. 

[0003] Moreover, it is taken out by the handling device, the main doubling equipment said whose handling device is another 
equipment is passed, gap of the central point of a wafer is amended by this main doubling equipment, and the wafer contained by the 
wafer carrier is again set in each processor by the handling device. 

[0004] Moreover, the wafer to which processing predetermined with each processor was performed is contained by the wafer carrier 
with the handling device. 

[0005] Moreover, there is the following in the handling device of the conventional wafer. 
[0006] (I ) A rear- face contact mold and a belt contact and convey at the rear face of a wafer. 

- The vacuum adsorption section sticks fast and conveys at the rear face of a wafer. 

- Make a wafer slide and convey a susceptor top. 

[0007] (2) Convey a periphery section perpendicular natural gravity support mold and a wafer in support of the upper part and the 
lower part of a wafer periphery in the condition of having stood perpendicularly. 

- Convey in support of the lower part of a wafer periphery in the condition of having made the wafer inclining. 
[0008] (3) Convey in support of the Bernoulli chuck mold and a wafer with fluid dynamic pressure. 

[0009] (4) Put in and convey a fluid conveyance mold and a wafer with the flow of a liquid or a gas. 

[00 1 0] Moreover, the main doubling equipment of the conventional wafer supported the rear face of a wafer by susceptor, pushed the 
side face of a wafer from the side face of a wafer by two or more radii configuration frames and rotation rollers, a perpendicular pin, 
etc., let said susceptor top slide, and has doubled the core. 

[001 1 ] Moreover, a wafer (a diameter is about 150mm : 6 inches) is contained by the wafer carrier, and is having between each 
process usually conveyed. 

[0012] A wafer carrier superimposes 25 wafers on 4.76mm (3/16 inch) regular intervals horizontally on the carrier for the diameter 
wafers of 6 inch common now based on mill specification (U.S.), and it is contained. 

[0013] To a wafer with a diameter of about 150**0.2mm, the flute width of each stage support shelf is made by 153.42(**1.2) mm, 
and a 0.25mm inclination error is admitted to said wafer carrier (when supporting a cage hula part by chance, it will incline about 
0.4mm of maxes). Moreover, the manufacture allowable tolerance (**0.15mm) of a pitch is added markedly, and the minimum 
opening when the opening between 0.6mm of wafer thickness then and a wafer supports the cage hula section further a minimum of 
3.6mm an average of 3.9mm has become about 3.4mm. 
[0014] 

[Problem(s) to be Solved by the Invention] However, this invention person found out that there were the following troubles, as a result 
of examining said conventional technique. 

[001 5] The handling device of the conventional wafer does not have a means to double the core of a wafer. 

[001 6] For this reason, gap of delivery and a core must be amended to center position doubling equipment, and the wafer picked out 
from the wafer carrier with the handling device must be again set in each processor with a handling device. 
[0017] Thus, since handling actuation is complicated, a wafer is polluted and dust is generated. 

[001 8] For this reason, a foreign matter mixes in a wafer. Consequently, there was a problem of being hard to manufacture a reliable 
semiconductor device. 

[001 9] Moreover, the member which the handling device of the conventional wafer contacts in order that a belt and the vacuum 
adsorption section may contact the rear face of the above-mentioned and a wafer pollutes a wafer rear face. Moreover, during 
handling, a wafer can be shaved and dust is generated. 

[0020] For this reason, a foreign matter mixes in a wafer. Consequently, there was a problem of being hard to manufacture a reliable 
semiconductor device. 

[0021 ] Moreover, a wafer carrier only supports a wafer and does not have the function to fix. For this reason, the condition that the 
wafer is contained by the wafer carrier is in the condition which each stage did not have complete set of, but was pulled out to the front 
or was pushed in to the back. 

[0022] Thereby, the conventional handling device could not take out a wafer certainly, but might destroy the wafer. 
[0023] Consequently, there was a problem that the yield of a semiconductor device fell. 

[0024] The purpose of this invention is to offer the handling device of the wafer which can manufacture a reliable semiconductor 
device. 

[0025] Other purposes of this invention are to offer the handling device of the wafer which can be improved in the yield of a 
semiconductor device. 

[0026] Other purposes of this invention are to offer the technique which can prevent contamination of a wafer. 

[0027] Other purposes of this invention are to offer the technique which can carry out the automatic centering of a semi-conductor 

wafer only by the hand. 
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[0028] Other purposes of this invention are to offer the technique which can arrange a wafer location in the direction of a hand center 
line before semi-conductor wafer grasping only by the hand. 

[0029] Other purposes of this invention are to offer the technique which can grasp a semi-conductor wafer certainly. 

[0030] As new along [ said ] this invention a description as the other purposes will become clear by description and the accompanying 

drawing of this specification. 

[0031] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among invention indicated in 
this application. 

[0032] The means of (1) of this invention has the central point in the location which projected the center position of the circle 
equivalent to a semi-conductor wafer periphery circle on the field parallel to a semi-conductor wafer side, when grasping actuation of 
a semi-conductor wafer is completed. The central point of the circle of the same diameter is mostly made into the aforementioned 
central point and homotopic. the center line on the flat surface passing through the central point can be used as the center line of a 
hand, and a semi-conductor wafer periphery circle can be fitted in and crowded - It has a center section, respectively in the location of 
two points at which a circle and the center line of said hand concerned are crossed. It is the handling device of the semi-conductor 
wafer which made the predetermined range which met the circle concerned at the symmetry at the hand center line the semi-conductor 
wafer periphery section and the hand grasping section (it is also called a hand finger) which can be contacted through each center 
section. The point of the both ends of the arm side grasping section (arm side finger) of a hand the aperture angle made to the central 
point The point of the both ends of the cage hula section of a semi-conductor wafer makes it twice [ more than ] the aperture angle 
made to the central point of a semi-conductor wafer. Prepare a point of contact in the point of both ends, and three points of a center 
section at least, and the point of the both ends of the tip side grasping section (tip side finger) of a hand the aperture angle made to the 
central point Even if it carries out to beyond the aperture angle that the point of the both ends of the cage hula section of a semi- 
conductor wafer makes to the central point of a semi-conductor wafer, it prepares a point of contact in two points of both ends at least 
and the location of a cage hula is located in which location of the hand grasping section in case a semi-conductor wafer is grasped, it 
comes out and both hand grasping sections with the line which actually contacts a semi-conductor wafer first, respectively, which will 
exist and which connected each one point at least The include angle which the line which connected each point to the semi-conductor 
wafer central point makes is set up so that it may become beyond the friction angle of the hand grasping section and a semi-conductor 
wafer. 

[0033] The means of (2) of this invention has the central point in the location which projected the center position of the circle 
equivalent to a semi-conductor wafer periphery circle on the field parallel to a semi-conductor wafer side, when grasping actuation of 
a semi-conductor wafer is completed. The central point of the circle of the same diameter is mostly made into the aforementioned 
central point and homotopic. the center line on the flat surface passing through the central point can be used as the center line of a 
hand, and a semi-conductor wafer periphery circle can be fitted in and crowded - It has a center section, respectively in the location of 
two points at which a circle and the center line of said hand concerned are crossed. It is the handling device of the semi-conductor 
wafer which made the predetermined range which met the circle concerned at the symmetry at the hand center line the semi-conductor 
wafer periphery section and the hand grasping section which can be contacted through each center section. The point of the both ends 
of the arm side finger part of a hand the aperture angle made to the central point The point of the both ends of the cage hula section of 
a semi-conductor wafer makes it twice [ more than ] the aperture angle made to the central point of a semi-conductor wafer. Even the 
point which moved said beyond aperture angle of a cage hula towards the center section from each both ends is made into the hand 
grasping section. It carries out to four of the points which turned the point of contact in the center from both ends and there at least, 
and moved said beyond aperture angle of a cage hula. The point of the both ends of the cage hula section of a semi-conductor wafer 
uses the aperture angle which the point of the both ends of the tip side grasping section of a hand makes to the central point below as 
the aperture angle made to the central point of a semi-conductor wafer. Even if it makes a point of contact into two points of both ends, 
or one point of a center at least and the location of a cage hula is located in which location of a finger part in case a semi-conductor 
wafer is grasped, it comes out and both hand grasping sections with the line which actually contacts a semi-conductor wafer first, 
respectively, which will exist and which connected one point at least, respectively The include angle which the line which connected 
each point to the central point of a semi-conductor wafer makes is set up so that it may become beyond the friction angle of the hand 
grasping section and a semi-conductor wafer. 

[0034] The means of (3) of this invention is set to the handling device of the above (1) or the wafer of (2). The inclination of the field 
of the entry part of the upper part which a wafer enters in the longitudinal-section configuration of the contact section of the arm side 
of a hand and the tip side grasping section is made into the steep slope side turned centering on the wafer at the time of grasping a 
wafer. An arm and tip side makes the interior which maintained the inclination until it reached the location near the diameter of the 
circular periphery of the flat base of a wafer, and went from it focusing on the hand the horizontally near conic gentle slope which 
went to the core from the height more nearly same than a hand flat surface. 

[0035] The means of (4) of this invention is set to the handling device of the above (1) or the wafer of (2). The longitudinal-section 
configuration of the contact section of the arm side grasping section of a hand is made into a perpendicularly near internal surface in 
the upper part which is the wafer entry section. The part which went to the core from the height respectively more nearly same than a 
hand flat surface is made into a horizontally near conic gentle slope. Fix to a hand and this grasping section carries out the 
longitudinal -section configuration of the contact section of the grasping section by the side of a tip in the wall and gentle slope same in 
the entry section as the arm side grasping section. The contact section of this grasping section is made into an unit or two or more 
grasping sections, and is considered as a part for the moving part which lengthens or gets used toward the central point of a hand, or 
the arm side grasping section. 

[0036] The means of (5) of this invention is set to the handling device of the above (1) or the wafer of (2). The longitudinal-section 
configuration of the contact section of the arm side grasping section of a hand is made into a perpendicularly near internal surface in 
the upper part which is the wafer entry section. The part which went to the core from the height respectively more nearly same than a 
hand flat surface is made into a horizontally, near conic gentle slope. Fix to a hand and this grasping section part carries out the 
longitudinal -section configuration of the contact part of the grasping section by the side of a tip in the wall and gentle slope same in 
the entry section as the arm side grasping section. The direct front stirrup lengthened at the same time it considers as an unit or two or 
more grasping sections, and lengthens or leaves the contact section of this grasping section toward the core of a hand or the arm side 
grasping section stands up at a right angle to the direction lengthened immediately after. When separating, after moving in the 
direction left started, it has structure which returns horizontally the migration last edge or just before that. 

[0037] In the handling device of the above (1) or the wafer of (3), the means of (6) of this invention makes a vertical plane the steep 
incline of the arm side grasping section, and makes the vertical plane concerned higher [ than the thickness of a wafer ] than the height 
of the tip side grasping section. 
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[0038] The means of (7) of this invention makes the height of the arm side grasping section higher [ than the thickness of a wafer ] 
than the height of the tip side grasping section in the handling device of any one wafer among the means of the above (1), (2), (4), and 
(5). 
[0039] 

[Function] Since the location of the central point of a wafer can be pinpointed according to physical relationship with the grasping 
section by grasping a wafer in three or more points of contact according to the means mentioned above, alignment of the core of a 
wafer is made, gap of delivery and a core is amended to center position doubling equipment, the wafer picked out from the wafer 
carrier is handled to it, and there is no need of setting in each processor. Moreover, since the man day of handling of a wafer becomes 
fewer, the foreign matters mixed at the time of handling of a wafer decrease in number. It enables this to manufacture a reliable 
semiconductor device. 

[0040] Moreover, since a handling device does not contact the rear face of a wafer, a wafer cannot be shaved at the time of handling 
and dust is not generated. It enables this to manufacture a reliable semiconductor device. 

[0041 ] Moreover, the part by the side of the support arm of the handling device of said grasping section boils that height makes it 
higher [ than the thickness of said wafer ] than other parts of said grasping section, a wafer is stuffed more into a wafer carrier, and 
since it can arrange, a wafer can be grasped certainly. Thereby, since a wafer is not destroyed at the time of handling, it becomes 
possible to improve the yield of a semiconductor device. 
[0042] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. 

[0043] In addition, in the complete diagram for explaining an example, what has the same function attaches the same sign, and 
explanation of the repeat is omitted. 

[0044] (Example 1) The top view in which the example 1 by this invention drawing drawing 1 near to which, and showing the outline 
configuration of the handling device of a formula semi-conductor wafer, and drawing 2 are the sectional views cut with the Y-Y line 
shown in drawing 1, . 

[0045] In drawing 1 and drawing 2 , 1 is an arm for a semi-conductor wafer and 1 A to support the cage hula of a wafer 1 , and for 2 
support a handling device. 

[0046] Moreover, the arm side grasping section (arm side finger) prepared in the arm [ for 3 to grasp a wafer 1 ] 2 side and 4 are the 
tip side grasping sections (tip side finger) which countered with the arm side grasping section 3 for grasping a wafer 1, and were 
prepared. 

[0047] Moreover, a spring for 5 to return the tip side grasping section 4 to a position, the piston which carries out movable [ of 6 ] with 
a spring 5, the rod with which 7 tells a motion of a piston 6 to the tip side grasping section 4, and 8 are suction openings for carrying 
out vacuum suction in order to carry out movable [ of the piston 6 ]. 

[0048] The arm side grasping section 3 and the tip side grasping section 4 oppose mutually, and the handling device of the wafer 1 of 
this example 1 is formed in the arm 2, as shown in drawing 1 . 

[0049] Said arm side grasping section 3 and the tip side grasping section 4 have three or more points of contact in contact with the 
periphery section of a wafer 1 . 

[0050] Said point of contact slides the tip side grasping section 4, in order to form said wafer 1 in the location which does not stand it 
still by friction with said point of contact, and to move said point of contact and to amend a gap of the location of a wafer 1 . The 
detailed configuration is explained using drawing 3 . 

[005 1 ] Drawing 3 is the top view showing the condition that the hand was inserted in the rib S in a carrier to the wafer 1 supported by 
two points on the inferior surface of tongue. 

[0052] The arm side grasping section 3 was equipped with points of contact A and B and B', and the location equips a core with an A 
point, and it equips the location of the aperture angle alpha almost equal to the aperture angle delta of cage hula 1 A with B and B' 
point from there. By d rawing 3 , minute angle rotation is counterclockwise carried out to the location of the arm side grasping section 
3, and the location of cage hula 1 A shows the condition that the location of both ends shifted for a while more nearly up than A and a 
B car point. 

[0053] The tip side grasping section 4 is equipped with a point of contact C and C, is opened at the time of grasping, is arranged in the 
location of angle alpha, and is contained in the hand body in the state of drawing 3 . 

[0054] Moreover, as shown in drawing 2 , gentle slopes 3b and 4b are established in the pars basilaris ossis occipitalis of the arm side 
grasping section 3 and the tip side grasping section 4 toward the center from the perpendicular walls 3a and 4a. And the arm side 
grasping section 3 is higher than the tip side grasping section 4 (more than the thickness of a wafer 1). 
[0055] Namely, said arm side grasping section 3 and the tip side grasping section 4 When grasping actuation of a wafer 1 is 
completed, it has the central point O in the location which projected the center position of the circle equivalent to the periphery circle 
of a wafer I on the field parallel to a wafer side. The central point of the circle of the same diameter is mostly made into the 
aforementioned central point O and homotopic. the center line on the flat surface passing through the central point O can be used as 
the center line of a hand, and the periphery circle of a wafer 1 can be fitted in and crowded — It has a center section, respectively in the 
location of two points at which a circle and the center line of said hand concerned are crossed. It is the hand grasping section in which 
the periphery section of a wafer 1 and contact are possible. [ range / which met the hand center line in circle concerned through each 
center section at the symmetry / predetermined ] B of the both ends of the arm side grasping section 3 of a hand and B' point aperture 
angle 2alpha made to the central point O The point of the both ends of cage hula 1 A of a wafer 1 makes it twice [ more than ] the 
aperture angle (cage hula angle) delta made to the central point O of a wafer 1 . For example, a point of contact is prepared in the point 
of both ends B and B\ and three points of a center section A at least. The aperture angle alpha which the point C of the both ends of 
the tip side grasping section 3 of a hand and C make to the central point O Even if it carries out to beyond the aperture angle delta that 
the point of the both ends of cage hula 1 A of a wafer 1 makes to the central point O of a wafer 1 , it prepares a point of contact in two 
points (for example, c and c' point) of both ends at least and the location of cage hula 1 A is located in which location of the hand 
grasping section in case a wafer 1 is grasped, both arm side grasping sections 3 and the tip side grasping section 4 actually contact a 
wafer I first, respectively — will come out and I will be — at least — each one point — It is set up so that it may become beyond the 
friction angle of the arm side grasping section 3 and the tip side grasping section 4, and a wafer 1 about the angle lambda which the 
line (for example, line connected to a points and c points) which connected (for example, the A point), and the line which connected 
each point to the central point O of a wafer 1 make. 

[0056] Next, grasping actuation of the handling device of the wafer of this example 1 is explained. 

[0057] If the handling device (drawing near formula) of the wafer of this example 1 carries out movable [ of the piston 6 ] by vacuum 
suction as shown in drawing 2 and drawing 3 , as shown in drawing 2 , it will consider the case where the tip side grasping section 4 is 
drawn in the right, the wafer 1 is turning eccentricity up as shown in drawing 3 , and cage hula 1 A is in an above location. 
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[0058] At this time, the point of contact C of the tip side grasping section 4 contacts C point of a wafer 1, and contacts a wafer 1 to 
perpendicular wall 3a of the arm side grasping section 3. It becomes a points of a wafer, and the A point of the arm side grasping 
section 3 to contact the moment and the beginning. Consequently, the clip angle lambda arises, if this exceeds a friction angle, both or 
one side of A and C point will be slippery, eccentric correction will be carried out, either point of B' and C point is contacted, and 
grasping is completed. And it separates from the rib S of a carrier. 

[0059] Moreover, when the location of cage hula 1 A is carrying out eccentricity similarly in C and C location, it inserts in C and a B 
point and angle lambda is produced. About the correspondence examination to all cage hula locations, it mentions later. 
[0060] Thus, if vacuum suction of the grasping actuation of the handling device of this example 1 is carried out from the suction 
opening 8, the spring force of a spring 5 will be resisted, a piston 6 will move, and it will slide the tip side grasping section 4 through a 
rod 7. This grasps a wafer 1 in the arm side grasping section 3 and the tip side grasping section 4. Moreover, if vacuum suction is 
canceled, it will return to the condition of a basis with a spring 5. 

[0061] Here, the principle of an automatic eccentricity correction operation of the handling device of the semi-conductor wafer by this 
invention is explained using this example 1. 

[0062] Stability and in order to grasp certainly, even if the relative position of a hand differs from the wafer 1 before grasping in the 
wafer 1 , as for after grasping, it is desirable for a wafer 1 to be in the position of a hand. It is required for it in grasping actuation to 
have the eccentric correction function moved to the core of a wafer 1. 

[0063] Dxawingji is drawing for explaining the principle to which the force is applied to A of a radii part, and C point for a circular 
plate like a wafer 1, and a core is moved, and is the case where two force of tending toward two points, A of the periphery radii section 
of a wafer 1 and C point, in the central point O of a wafer 1 acts. Drawing 5 is drawing showing the time of one of the point of 
application of the force starting the cage hula 1 A section. 

[0064] In drawing 4 and drawingj , it is decomposed into component of a force Fr (several 1) and Ft (several 2), and frictional force 
muF (mu is coefficient of friction) which opposes component of a force Ft generates the force F of each point. If this resultant force Fe 
becomes like several 3 and several 4 conditions are fulfilled, the relative displacement which slides with the part which contacts a 
wafer 1 at both A, a B point, or one side or which is depended for rolling arises, as shown in the (a) Fig. of drawing 5 , it will move in 
the direction of an arrow head automatically, and eccentric correction of the central point O will be carried out. 
[0065] When the force in which F goes to the central point O from a point of contact A and a point of contact C, and lambda consider 
as the clip angle (**OAB, **OBA) made in a point of contact A, a point of contact C, and the central point O, component of a force Ft 
and Fr is expressed with the 1 and 2 numbers of degree types. 
[0066] 

[Equation 1] Fr=F/coslambda [0067] 

[Equation 2] The Ft=tanlambda resultant force Fe is component of a force Ft and resultant force of frictional force muF, and is 

expressed with the-three number of degree types, and several 4. 

[0068] 

[Equation 3] Fe=2(Ft-muF) coslambda=2(sinlambda-mucoslarnbda) F> 0 [0069] 

[Equation 4] Only in lambda', Force F inclines like P here by the case where the (a) Fig. of miKtan lambda drawing 5 and the (b) Fig. 
require one point of application for a cage hula location. Therefore, the case where force Ft' occurs to the correction direction and hard 
flow arises like C point of the (b) Fig. of drawing 5 . Therefore, this point does not move but only an A point produces a correction 
operation. Fr at that time and Ft' are expressed with the-five number of degree types, and several 6. 
[0070] 

[Equation 5] Fr=F7cos (lambda* *lambda') [0071] 

[Equation 6] Ft-tan (lambda** lambda') drawing 6 is drawing for explaining arrangement of the limitation that said arm side grasping 
section 3 and the tip side grasping section 4 maintain an eccentric correction function on the periphery of a wafer 1. (a) When a Fig., 
the (b) Fig., and the (c) Fig. have cage hula 1 A in the arm side grasping section 3, respectively, the Fig. (a'), the Fig. (b 1 ), and the Fig. 
(c') show the case where cage hula 1 A is in the tip side grasping section 4, respectively. 

[0072] (a) Drawing is the case where a cage hula edge starts near the A point of the center section of the arm side grasping section 3, 
and the B point of an edge. Supposing the wafer is carrying out eccentricity to the upper part as mentioned above, a B point will not 
contact but will generate the clip angle lambda on which the central point O and the line of a wafer 1 make the line which connected A 
and C both points, and each point, (a*) It faces across a Fig. at B and C both points similarly, and it generates angle lambda. 
[0073] The aforementioned relation is materialized unless the relative position on the geometry of A, B, and three C is changed, (b) 
Drawing and a Fig. (b 1 ) are the arrangement only beta rotated [ arrangement ] the (a) Fig. counterclockwise. 

[0074] Next, the correction accompanying change of the eccentric correction working angle at the time of the wafer eccentricity of the 
handling device of the semi-conductor wafer by this invention is explained. 

[0075] Draw jrjg 7 and drawin g 8 are drawings having exaggerated and shown the eccentricity of a wafer 1 , (a) of drawing 7 and a Fig. 

(a 1 ) are equivalent to the Fig. (a') of drawing 6 , and the (a) Fig., and drawing 8 is equivalent to (c) of drawing 6 . 

[0076] Since the aperture angle alpha of the arm side grasping section 3 and the tip side grasping section 4 does not act effectively 

with the eccentricity of a wafer 1 so that drawing 7 and drawing 8 may show, it is necessary to have allowances in the aperture angle 

alpha that much beforehand. The relation between the clip angle lambda and a friction angle will become like the-seven number of 

degree types, if epsilon is made into eccentric angles of lead. 

[0077] 

[Equation 7] lambda=alpha-epsilon - incidentally, by the case where the diameter of a wafer 1 is 6 inches, when the eccentricity e of 
the count top wafer 1 is 3mm, component of a force Ft and frictional force muF become equal — it inserts and angle lambda is about 
1 .7 degrees in the case of 8 inches about 2.3 degrees. 

[0078] Next, thin shape-ization of the wafer eccentricity correction approach and a hand finger (the arm side grasping section 3 and tip 
side grasping section 4) by this invention is explained. 

[0079] Drawing and drawing 10 supposing the process subsided into the posture stabilized according to orthodontic force in the steep 
slope by dra\_ving^ are what exaggerated eccentricity and showed all drawings assumed about the severest cage hula location in which, 
eccentric correction is possible, and are in the condition in which was attached (a) of drawing 6 , and in the Fig. (a"), and the wafer 1 
carried out eccentricity to the upper right or the upper left. 

[0080] If one point of the radii section of a wafer periphery surely starts a steep slope side and a gentle slope moreover has x points of 
the direction of 1 80 degrees there in the radii section from there when both the grasping section of the arm side grasping section 3 and 
the tip side grasping section 4 is prepared in the range exceeding the aperture angle delta of cage hula 1 A of a wafer 1 , it will support 
by these two points, (a-1 ) Appear in b points in c points and a Fig. (a' - 1), and c points appear in the high location on a steep slope side 
by a diagram in a points and a Fig. (a-2) (a* - 2). (a-1), (a-2), and in a Fig. (a* - 2), there are x points on a gentle slope, (a* - 1) In a Fig., 
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it separates from the arm side grasping section 3 and the tip side grasping section 4, and c' and b' point turn into a supporting point. 
[0081 ] Drawing. I I is drawing for explaining the principle in which the self-weight of a wafer 1 generates orthodontic force in the 
aforementioned condition, the (a) Fig. is drawing of longitudinal section, and the (b) Fig. is a top view of the (a) Fig. The case in a 
points of a Fig. (a-1 ) of drawing 1 1 is chosen and shown as a representative, a and the force generated in x points are shown in the (a) 
Fig. in early stages, and the force at the time of orthodontic force generating is shown in the (b) Fig. 

[0082] The wafer gravity W shown in the (a) Fig. of drawing 1 1 is expressed like several 8. Q' like several 9 and several 1 1, Q and R, 
and R' occur according to this force. Among those, the force F of R and R' generating the drag force to the force of sliding on a tilt 
angle and getting down from it, and sliding and getting down is expressed with several 1 1 and 12. Then, the steep slope angle phi 
becomes the value of F shown in 90 degrees several 13 if the gradual slope angle psi is close to 0 degree soon, if a points are slippery 
and get down by Force F according to this force — drawing 1 1 - setting ~ a Fig. (a-1 ) - c points — C point — a Fig. (a-2) - a points — 
an A point - a Fig. (a 1 - 1 ) - c' point — C — b points carry out **** contact in ** by a diagram (a' - 2) at a point at a B point, (a* - 1) In 
a Fig., c' and the force of b' touching, and wafer gravity being distributed to three points by several 8, sliding, and getting down are 
increased, but detailed formula explanation is omitted. Before the force which the force of the (b) Fig. of drawing 1 1 generates and is 
shown in the several 14 [ same ] as several 3 occurring and reaching the stable state of the (b) Fig. of drawing 9 at the moment, an 
eccentric correction operation works. 

[0083] Drawing 12 shows the example of arrangement of the hand finger (the arm side grasping section 3 and tip side grasping section 
4) which used this principle, the (a) Fig. is a top view and the (b) Fig. is a sectional view. This drawing 12 shows repeatedly the case 
where a cage hula location is in an arm and tip side. 
[0084] 

[Equation 8] 2+W [ W=W/]/2 [0085] 

[Equation 9] Q=(W/2) sinphi Q'=(W/2) sinpsi [0086] 

[Equation 10] R=(W/2) cosphi R'=(W/2) cospsi [0087] 

[Equation 11] F=(Q-muR) sinphi-(Q'+muR') sinpsi [0088] 

[Equation 12] = W/2{(sinphi-mucosphi) sinphi-(sinpsi-mucospsi) sinpsi} [0089] 

[Equation 1 3] F=( W/2) ( 1 -mu) > 0 [0090] 

[Equation 14] F0=2(Ft-mu Fr) =2F(sinlambda-mucoslambda) coslambda(sinlambda-mucoslambda) > The sectional view and drawing 
15 which were cut with the Y-Y line which shows the top view showing the outline configuration of the handling device of the boom- 
hoisting type semi-conductor wafer of the example 2 according [ 0 and tan lambda>mu (example 2) drawing 13 ] to this invention and 
drawing 14 to drawing 13 are an important section sectional view for explaining boom-hoisting actuation of the tip side grasping 
section of a boom-hoisting-type handling device. 

[0091] In drawing. 13 , dra wing 14 , and drawing 15 , the piece of connection by which 9 connects the tip side grasping section 4 with 
a rod 7, the rotation shaft with which 1 0 consists of Hindu etc., and 1 1 are inclined plane members. 

[0092] The arm side grasping section 3 and the tip side grasping section 4 oppose mutually, and the handling device of the wafer 1 of 
this example 2 is formed in the arm 2, as shown in drawing 13 and drawing 14 . 

[0093] Moreover, the arm side grasping section 3 and the tip side grasping section 4 have three or more points of contact in contact 
with the periphery section of a wafer 1 . 

[0094] Moreover, said point of contact rises and falls, and in order to form said wafer 1 in the location which does not stand it still by 
friction with said point of contact, and to move said point of contact and to amend a gap of the location of a wafer, it is making the tip 
side grasping section 4 contact and desert to a wafer 1 . 

[0095] Moreover, the arm side grasping section 3 is higher [ than the thickness of a wafer 1 ] than the tip side grasping section 4. 
[0096] If vacuum suction of the grasping actuation of the handling device of the boom-hoisting type semi-conductor wafer of this 
example 2 is carried out from the suction opening 8, the spring force of a spring 5 will be resisted, a piston 6 will move, and the tip 
side grasping section 4 will move through a rod 7 and the piece 9 of connection. Since the inclined plane member 1 1 of a hand is being 
fixed, the tip side grasping section 4 rotates centering on the rotation shaft 10, as shown in (a) (b) Fig. of drawing 15 , it rises and falls 
from the condition of a Fig., and as further shown in the (c) Fig., to a wafer 1 , it approaches and it contacts. This grasps a wafer 1 in 
the arm side grasping section 3 and the tip side grasping section 4. Moreover, if vacuum suction is canceled, with a spring 5, it is 
shown in the (b) Fig. from the condition of (c) of drawing 1 5 , and it will come to carry out a condition and will return to the condition 
of the (a) Fig. further. 

[0097] (Example 3) The top view showing the outline configuration of the handling device of the gravity equation semi-conductor 
wafer of the example 3 according [ drawing 16 ] to this invention and drawing 17 are the sectional views cut with the Y-Y line shown 
in drawing. U> . 

[0098] In drawing.] 6 and drawing 17 , the gradual slope section by which 20 was prepared in the arm side grasping section 3 and the 
tip side grasping section 4, and 21 are the steep slope sections prepared in the arm side grasping section 3 and the tip side grasping 
section 4. 

[0099] The arm side grasping section 3 and the tip side grasping section 4 oppose mutually, and the handling device of the wafer 1 of 
this example 3 is formed in the arm 2, as shown in drawing 16 and drawing 17 . 

[01 00] Moreover, the arm side grasping section 3 and the tip side grasping section 4 have three or more points of contact in contact 
with the periphery section of a wafer 1 . 

[0101] Moreover, said point of contact is prepared in the location where said wafer 1 does not stand it still by friction with said point 
of contact. 

[01 02] Moreover, the arm side grasping section 3 is higher than the thickness of a wafer 1 more highly than the tip side grasping 
section 4. 

[0103] Moreover, the gradual slope section 20 and the steep slope section 21 are formed in the arm side grasping section 3 and the tip 
side grasping section 4. 

[01 04] Grasping actuation of the handling device of the gravity equation semi-conductor wafer of this example 3 inserts a handling 
device in the wafer carrier which contained the wafer 1 first, and pushes in and arranges a wafer 1 with a wafer carrier in the part to 
which the arm side grasping section 3 became high at this time. 

[0105] Next, a wafer 1 is lifted. At this time, the wafer 1 touches the arm side grasping section 3 and the tip side grasping section 4 
only in the periphery section. And a wafer 1 slides on the steep slope section 21 top, and stands it still in the place whose wafer 
periphery corresponded with the boundary of the steep slope section 21 and the gradual slope section 20. Thereby, a wafer can be 
grasped, without contacting the rear face of a wafer 1 . 

[01 06] As mentioned above, since the arm side grasping section 3 and the tip side grasping section 4 are being fixed to the arm 2, the 
location of the center position O of the wafer 1 concerned can be pinpointed according to the physical relationship of the arm side 
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grasping section 3 and the tip side grasping section 4, and the grasped wafer I . That is, center position doubling of a wafer 1 is made. 
[01 07] Thereby, the handling device of this example 3 can acquire the same effectiveness as examples 1 and 2. 
[01 08] Moreover, since the arm side grasping section 3 and the tip side grasping section 4 do not carry out movable [ of the handling 
device of this example 3 ], it is easy structure. For this reason, since the reinforcement for supporting a wafer 1 should just have the 
thickness of a handling device, the handling device of this example 3 can make thickness thin. Consequently, it is possible to insert 
into the clearance between the wafers contained by the wafer carrier. 

[0 1 09] Here, the correspondence to a dimension limit of the hand finger at the time of carrier correspondence is explained. 
[0110] First, it is receipts and payments from a carrier that severe conditions are imposed dimensionally first. Drawing 18 is drawing 
showing the outline configuration of the carrier for wafers of the diameter of 6 inch based on the mill specification (U.S.) of a wafer 
carrier, and the (a) Fig. is an enlarged drawing of the part into which the front view and the (b) Fig. surrounded the cross-section side 
cut with the Y-Y line of a Fig., and (a) (c) Fig. by O mark. 

[01 11] As shown in drawing 18 , horizontally, at the time of**, a wafer 1 superimposes 25 datum planes of a carrier 30 on regular 
intervals with a nominal size of 3/16 inch (4.76mm) horizontally, and they are contained. 

[0112] Both the peripheral edges of the diameter which passes along the center of gravity O of a wafer 1 on the shallow inclination 
side of about 4.6 degrees appear, and the marked wafer support point is supported by both-ends T2 point, as shown in drawing 18 . It 
is made by the diameter of 150**0. 2mm, and a 0.25mm inclination error is admitted (when supporting a cage hula part by chance, it 
will incline about 0.4mm of maxes). 

[0113] Moreover, the manufacture allowable tolerance (**0.15mm) of a pitch is added markedly, and the minimum opening when the 
opening between 0.6mm of wafer thickness then and a wafer 1 supports the cage hula section further a minimum of 3.6mm an average 
of 3.9mm is set to an average of 3.4mm. 

[0114] Moreover, although a hand finger passes through the gap on this top face of a beam in the case of receipts and payments of the 
bottom wafer 1 since beam 30a which meets a bottom wafer, and connects the right-and-left both-sides plate of a carrier cage as shown 
in drawing passes near the basic surface of a carrier, this opening distance is estimated at an average of 3.75mm and a minimum of 

3.3mm. 

[0115] The thickness (height) allowed the wafer base material (hand) which passes through 3.3mm **** space covering a wafer 
diameter at 3.4mm of least intervals of said wafer interstage and the lowest edge needs to constitute vertical path clearance in the limit 
size of the shape of sheet metal of there there 2mm as what is secured 0.5mm, respectively. 4mm will become limit size if the same 
estimate is performed about a 8 inch wafer. 

[0116] As mentioned above, although invention made by the artificer was concretely explained based on the example, it cannot be 
overemphasized that it can change variously in the range which this invention is not limited to said example and does not deviate from 
the summary. 
[01 17] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among invention indicated in this 
application is explained briefly, 

( 1 ) Since the rear face of a wafer is not contacted, contamination can be prevented. 

(2) The automatic centering of a wafer can be performed only by the hand. 

(3) A wafer location can be arranged in the direction of a hand center line before wafer grasping only by the hand. 

(4) A wafer can be grasped certainly. 

(5) The above (1 ) thru/or (4) enable it to manufacture a reliable semiconductor device, and it becomes possible to raise the yield of a 
semiconductor device. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing. I ] The top view in which the example 1 by this invention drawing near to which, and showing the outline configuration of 

the handling device of a formula semi-conductor wafer, 

[Drawing 2] The sectional view cut with the Y-Y line shown in drawing 1 , 

[Drawing 3J The top view showing the condition that the hand was inserted in the rib in the carrier of this example 1 to the wafer 
supported by two points on the inferior surface of tongue, 

[Drawing 4] Drawing for explaining the principle to which the force is applied to A of a radii part, and C point for a circular plate like 
the wafer by this invention, and a core is moved, 

[Drawing 5] Drawing showing the time of one of the point-of-application points of the force by this invention starting the cage hula 
section, 

[Prawing.6] Drawing for explaining arrangement of the limitation that the arm side grasping section by this invention and the tip side 
grasping section maintain an eccentric correction function on the periphery of a wafer, 
[Drawing 7J Drawing having exaggerated and shown the eccentricity of a wafer, 
[Drawing 8] Drawing having exaggerated and shown the eccentricity of a wafer, 

|T>awing.9J Drawing supposing the process subsided into the posture stabilized according to orthodontic force, 

IPrawjng J O] Drawing having exaggerated and shown the assumed eccentricity about the severest cage hula location in which 

eccentric correction is possible, 

[Drawing j jj Drawing for explaining the principle in which the self-weight of the wafer by this invention generates orthodontic force, 
[DrawingJ. 2] Drawing having shown the example of arrangement of the hand finger (arm side grasping section and tip side grasping 
section) by this invention, 

[ Drawing 13] The top view showing the outline configuration of handling device ** of the boom-hoisting type semi-conductor wafer 
of the example 2 by this invention, 

[Drawing ] 4] The sectional view cut with the Y-Y line shown in drawing 14 , 

[Drawing .15] The important section sectional view for explaining boom-hoisting actuation of the tip side grasping section of the 
handling device of the boom-hoisting type semi-conductor wafer of this example 2, 

[ Drawing 16] The top view showing the outline configuration of the handling device of the gravity equation semi-conductor wafer of 
the example 3 by this invention, 

[DrawinglT] The sectional view cut with the Y-Y line shown in drawing 17 , 

[Prawing.18] Drawing showing the outline configuration of the carrier for wafers of the diameter of 6 inch based on the mill 
specification (U.S.) of the wafer carrier concerning this invention. 
[Description of Notations] 

1 [ - Arm side grasping section (arm side finger), ] - A wafer, 1 A - A cage hula, 2 - An arm, 3 4 [ - Suction opening, 9 / -- The 
piece of connection, 10 / - A rotation shaft, 1 1 / - An inclined plane member, 20 / - The gradual slope section, 21 / - The steep slope 
section, A, B, C / -- A point of contact, F / - The force, O / - The central point, mu / - Coefficient of friction, lambda / - A clip 
angle, delta / - Cage hula angle. ] The tip side grasping section (tip side finger), 5 - A spring, 7 - A rod, 8 
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[Drawing 12] 
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[Proposed Amendment] 

[Claim(s)] 

[Claim 1 ] The handling device of the semi-conductor wafer characterized by having two or more grasping sections with the gentle 
slope used as the steep slope side for grasping the periphery section of a semi-conductor wafer, and the slideway for the periphery 
section of the semi-conductor wafer laid by carrying out eccentricity imitating, and reaching to said steep slope side, and the core of a 
semi-conductor wafer being grasped by grasping actuation of two or more of said grasping sections in a predetermined location. 
[Claim 2] When grasping actuation of a semi-conductor wafer is completed, it has the central point in the location which projected the 
center position of the circle equivalent to a semi-conductor wafer periphery circle on the field parallel to a semi-conductor wafer side. 
The central point of the circle of the same diameter is mostly made into the aforementioned central point and homotopic. the center 
line on the flat surface passing through the central point can be used as the center line of a hand, and a semi-conductor wafer periphery 
circle can be fitted in and crowded — It has a center section, respectively in the location of two points at which a circle and the center 
line of said hand concerned are crossed. It is the handling device of the semi-conductor wafer which made the predetermined range 
which met the circle concerned at the symmetry at the hand center line the semi-conductor wafer periphery section and the hand 
grasping section which can be contacted through each center section. The point of the both ends of the cage hula section of a semi- 
conductor wafer uses the aperture angle which the point of the both ends of the arm side grasping section of a hand makes to the 
central point as twice [ more than ] the aperture angle made to the central point of a semi-conductor wafer. Prepare a point of contact 
in the point of both ends, and three points of a center section at least, and the point of the both ends of the tip side grasping section of a 
hand the aperture angle made to the central point Even if it carries out to beyond the aperture angle that the point of the both ends of 
the cage hula section of a semi-conductor wafer makes to the central point of a semi-conductor wafer, it prepares a point of contact in 
two points of both ends at least and the location of a cage hula is located in which location of the hand grasping section in case a semi- 
conductor wafer is grasped, it comes out and both hand grasping sections with the line which actually contacts a semi-conductor wafer 
first, respectively, which will exist and which connected each one point at least The handling device of the semi-conductor wafer 
characterized by setting up the include angle which the line which connected each point to the semi-conductor wafer central point 
makes so that it may become beyond the friction angle of the hand grasping section and a semi-conductor wafer. 
[Claim 3] When grasping actuation of a semi-conductor wafer is completed, it has the central point in the location which projected the 
center position of the circle equivalent to a semi-conductor wafer periphery circle on the field parallel to a semi-conductor wafer side. 
The central point of the circle of the same diameter is mostly made into the aforementioned central point and homotopic. the center 
line on the flat surface passing through the central point can be used as the center line of a hand, and a semi-conductor wafer periphery 
circle can be fitted in and crowded — It has a center section, respectively in the location of two points at which a circle and the center 
line of said hand concerned are crossed. It is the handling device of the semi-conductor wafer which made the predetermined range 
which met the circle concerned at the symmetry at the hand center line the semi-conductor wafer periphery section and the hand 
grasping section which can be contacted through each center section. The point of the both ends of the arm side finger part of a hand 
the aperture angle made to the central point The point of the both ends of the cage hula section of a semi-conductor wafer makes it 
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twice [ more than ] the aperture angle made to the central point of a semi-conductor wafer. Even the point which moved said beyond 
aperture angle of a cage hula towards the center section from each both ends is made into the hand grasping section. It carries out to 
four of the points which turned the point of contact in the center from both ends and there at least, and moved said beyond aperture 
angle of a cage hula. The point of the both ends of the cage hula section of a semi-conductor wafer uses the aperture angle which the 
point of the both ends of the tip side grasping section of a hand makes to the central point below as the aperture angle made to the 
central point of a semi-conductor wafer. Even if it makes a point of contact into two points of both ends, or one point of a center at 
least and the location of a cage hula is located in which location of a finger part in case a semi-conductor wafer is grasped, it comes 
out and both hand grasping sections with the line which actually contacts a semi-conductor wafer first, respectively, which will exist 
and which connected one point at least, respectively The handling device of the semi-conductor wafer characterized by setting up the 
include angle which the line which connected each point to the central point of a semi-conductor wafer makes so that it may become 
beyond the friction angle of the hand grasping section and a semi-conductor wafer. 

[Claim 4] In the handling device of a semi-conductor wafer according to claim 2 or 3 The inclination of the field of the entry part of 
the upper part which a semi-conductor wafer enters in the longitudinal-section configuration of the contact section of the arm side of a 
hand and the tip side grasping section is made into the steep slope side turned centering on the semi-conductor wafer at the time of 
grasping a semi-conductor wafer. The interior which maintained the inclination until it reached the location near the diameter of the 
circular periphery of the flat base of a semi-conductor wafer, and went from it focusing on the hand The handling device of the semi- 
conductor wafer characterized by making an arm and tip side into the horizontally near conic gentle slope which went to the core from 
the height more nearly same than a hand flat surface. 

[Claim 5] In the handling device of a semi-conductor wafer according to claim 2 or 3 The longitudinal -section configuration of the 
contact section of the arm side grasping section of a hand is made into a perpendicularly near internal surface in the upper part which 
is the semi-conductor wafer entry section. The part which went to the core from the height respectively more nearly same than a hand 
flat surface is made into a horizontally near conic gentle slope. Fix to a hand and this arm side grasping section carries out the 
longitudinal-section configuration of the contact section of the tip side grasping section in the wall and gentle slope same in the entry 
section as the arm side grasping section. The handling device of the semi-conductor wafer which makes the contact section of this tip 
side grasping section an unit or two or more grasping sections, and is characterized by considering as a part for the moving part 
lengthened or left toward the central point of a hand, or the arm side grasping section. 

[Claim 6] In the handling device of a semi-conductor wafer according to claim 2 or 3 The longitudinal-section configuration of the 
contact section of the arm side grasping section of a hand is made into a perpendicularly near internal surface in the upper part which 
is the semi-conductor wafer entry section. The part which went to the core from the height respectively more nearly same than a hand 
flat surface is made into a horizontally near conic gentle slope. Fix to a hand and this arm side grasping section carries out the 
longitudinal-section configuration of the contact part of the tip side grasping section in the wall and gentle slope same in the entry 
section as the arm side grasping section. It stands up at a right angle to the direction lengthened immediately after just before 
lengthening at the same time it considers as an unit or two or more grasping sections, and lengthens or leaves the contact section of 
this grasping section toward the core of a hand, or the arm side grasping section. It is the handling device of the semi-conductor wafer 
characterized by having structure which returns horizontally the migration last edge or just before that after moving in the direction 
left started, when separating. 

[Claim 7] The handling device of the semi-conductor wafer characterized by having made the steep incline of the arm side grasping 
section into the vertical plane, and making the vertical plane concerned higher than the thickness of the Sayori Taka semi-conductor 
wafer of the tip side grasping section in the handling device of a semi-conductor wafer given in any 1 term claim 1 thru/or among 6. 
[Claim 8] The handling device of the semi-conductor wafer characterized by making the height of the arm side grasping section higher 
than the thickness of the Sayori Taka semi-conductor wafer of the tip side grasping section in the handling device of a semi-conductor 
wafer given in any 1 term claim 1 thru/or among 6. 
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©T - Aflne^9R©SM9t©«»rSi^K« "JxaAOP 

si5r$>s±si5-c»Sii:tcac^^MiL. 
t»R^©^4®tc b . c ©}e^#g^5a5^•tt/^ > fjchje 

5BgfiiJ©lE^aJ©^!l!ai»©SaWrffi^««rA 0 □» 
■C«T-Affli]Je^gi5i[lI«©F«g^<!:^M3itCO. C©ft2 
^©SMa5*^Sfc«ffit!fffi©ffiJ#S|5<!:L. ^> F 
©*^SBS fc»T- AffliJJE^gPKirS]^ r> T 5 1 A'ti/c 0 IK 
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[00 3 7] ( 6 ) ©^Ktt. MsB ( 1 > */c 

« (3) ©^x^cD^FV^^g&Cte^-C T-A 

}#^©i«3J:^x^©®3&±&cig< bfcfc©-C& 

[00 3 8] *|fiW© < 7 ) ©^Ktt. mifB ( 1 ) . 

(2). (4), (5) ©^&©5-fct,>m*>l-?©>} 10 

p 'J ■>9&Mtc*fr*-c> r-A§ijjeJ#gB©w 

fcfc©f 
[00 3 9] 

x^£fEfrr*C£K«fcO > fE^8P<t©ftg|W^«:J;9 

-?i/>©4'^*©tig*!|f^ v CS 5©T. "?i/-»©ifM> 
©fiS^fe^T^. ^xn^t yTfrfclROfflLfc^ 

U . K U > 9 0 . SMffi^gtt-fe ? Ft £^g#*t 20 
a. 

[0040] V x^OglKA > F U > ^Sg^ 

3&*«ii/iatt». c^tcfj. mHi£©ici>¥3Hggg£ 

[0041] * fc. suiB}E^g|5©^> f y > £^g©3c 
^js6flB©-a»j. BusBJe^aJcffe©^^ 1 ?^. 30 

[0042] 

[nmw) ht. @s*#MLT*^©^sfe^tco^ 

[0043] a*. iisgM^iftBJ-r^/iij*©^^^^ 
r> ra-««*wr**>©»R-w^*«w. ^©«so 40 

iIL©lftH^«^BST-5. 

[0044] 1 ) m 1 J:&ISKW 

1 ©?|£^-tf3C^9#?x;N©;N> F U >^g©fUBg 

[0 04 5] 01SJ>'02«:*il»T > 
>V lAB'JXAlCt'J??, 2«^>Fy>2Hg 

fcs^-r s /c*©t - a t? $> * . 

[0046] Sfc. 3«-i7X/M Zt&ft?2>tc)sb<DT- 
A2JMK|9:W<=>ft*:T-A<l»EJ#gff (T-A{BJ:7 ^ > 50 
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iJ) . 4«^X/M £jmT£fc*©7-ApJjE*#S&3 
[0047]Jfc, 5 «5fe»JJef#a54 £j^©{ig{t 

R-r/c8&©;>'*. 6tt-»<*5Ccj:i)mW*fcrx F>. 
7 tt MX F > 6 ©lb t ^:5fe^W*ef#a54 S o v 

*©?R?in-e*-s„ 

[0 04 8] ^^{^©'fx/N 1©;n> Fy>^RB 
01 K^TJ:^ T-A2&ET-AffiiM#S53R. 

[004 9] BU^T-AfiiJJi2Jtg|53RO'5fe^ffliJfl2^Fgi54 

». -?x/> i ©*jsai&&tt-r * 3o^±©igi3!^w 

[005 0] BfflE&ttj£K. BulB^X/M ftiftina£Mi& 
SWS^^ttS-ti-r. -^x/M©ffig©-rn^StiET* 
&cot,>-c03£flit,>Tl&Ba-f s„ 

[005 UH3H, *+> 'J Trt© 'J CC 2*TSi 
(=>ftfc^x>n 1 fcttUT/O F#TTOC»A3ft/d#Sg 

[0 0 5 2] 7-A{ffJJEi3S|53 &ttl£A. B. B' 

•e©{aa«^si3KA.^* > ■ec^e^y^^ 
i A<D&iznsicmzmL^m&p}ci<DtiLmtB, b' 

@3T?5*> *'J77lAC0figtt, T 

*. M4S©ffiS**A, BW^iJ:»J±*cc^>orhiktt« 

[005 3] ^^1^^134 ». KM*C. C 

JtJ^Fl^tc|a^fta©teg{ciBgSnr*JO. 03© 

[0054] T-AffiiJ}E}$giJ3 a^iSMJE^F^ 

4©Jggl5iCtt. I32tc^-rj:'5fi:. giSM3a. 4a* 

6«wyciejoTifii*ffi3b. 4b*tiw6hw4. -e 
(■j»x/% i©^$w±tc) ttori>s. 

[005 5] -T^fo^. WfBT-AMJE^aJ3RC«feJS 
<SJJCJ#gU4« > ^x/MOJEftftf^JftTLfclU. ^x 
^ 1 ©^R«:fflS-rSR©ip^fig%'?x/>®i3p?f 

jM'2) :s ^ ^ ffl±©^ , 'C,^?:^^> F©4><frift& Is. ^x^ 1 © 

o ctte £a*-c**«tariBi— as©R©* 

F©4>&1>&&;b£ 2 .^©{tg(c*n^n+*SlJ4W 

l. ■en^n©if*sp«:ai0/>> F*^tc*H*«:a^ 

R{Cf&-^/cB'TS©®SH i Sr , ?x>'> 1 ©J-mgRiftiW^MW 
P«WW*-»t, -»»K©r-AflBEfiW3 
©ffS^©B. B' jS*W>^0{CWH*ft2 a*, 
x/» l ©^- y 7 ^ 1 AOPliB©***^ x/n l ©ifHA^iO 



<6) 



tf» J8ltMi«4>ft< ifcPliBB. B' ©^i**«A© 
3i£[(cR» k ^>F©^fl0flM#8P3©Wi§©j£C, 
C' 3&s*'&j*iO«:tt"S-H*ftaft, ")i/M©*';79 
1 A<OW&<D&.ifi*J 1 ©[(i^OKSc-rHtrft 
liU 8ttA*4>tt< £4>W*©2£ <«*.«. c. 
c' £) KR», 1 AtotilSifi^Zs 

t*©fig{C*oTfe. •Jx-'M *ft»-r*»K. ffi^© 

r - 3 scF$fe4gwjffi^aiJ4 3&s-en-?n * x^ 
i isaRKiB0K«ji*-ra"c*6 54>& < <b k-en-en io 

©lffiBr©.£ (Wit I*. A<&> (MiltdC. a 

<b*o t m/jmwit a =& , r- Afflijjejtas 3 

[0 05 6]^K, ^HJffiM 1 © i )ia©a> H U > y 
3§g©flS#8W£*l&iJ!TS . 
[0 05 7] &m.1MW 1 ©^x^©;^ F 'J 
(5 1 ». H2RCfH3«:S*TJ:9K:. 

irtCtD h>6«rlJt!l?1±St. 02(C7jvr<fc5 20 
(C. jBfiM!H$ff4*s;&«:3[Sfc*iv -7x;M 0 
3tCflVTJ:Mi:. ±i(C»frl/t*}») > t';751AAS 

[0 0 5 8] C©B#. ^{fJtEJ#gM©&fSl*C«> -7 
x/n 1 OC*iSMlt7i^ 1 ^:T-AffliJ}E^ap3© 

«^x;%©a*£T-A(|J}BJ$S|5 3©Aj5£&£. ^-© 

ass, 9k&piKmLt. cti&mmft%±MftUA, c 
©^-rn^w^iSWsu^ feJ##5STT&. -eur. * 30 

[0 0 5 9] £ ft:. *'J77lA©fig*SC, C {£g 

[0060] CCi^K, *ntswi©^> w^tm 
w<Dtmmmx. &3iP8*»6X£3iir-r£ 5© 

SPSi. 5B«RHBl^4£-C'7X^l £ 40 

fc. S^5l#%»^T-5i. /t^5CCctn>r4><i:©4fc« 

[0 0 6 1 ] CCt. *9HI!<C£&4£M9 

Ml 4ffl^T3iWTS. 

[0 06 2] -7X^1 *^*>o{gHK:}E^F-rSft:*{C 
4>. ffi^tt^> F©^5£©&gK 3 x^l#t&SC£ 

otsia*. -ttttca:. fe^fSbf^-c^x^i©*^^ 
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[0 0 6 3]@4B> ^xm©«fc i 5&FWF«£R3ilI 

9W*fcae>©iat?*»). "7x;M©$4J3PMSP©A, C 
*©2 1 ©4 J 'C^OtC[fii3&i J 5r. , o©7^3WPffl 

Lfc»^-C*)S. 0 5tt. ^©fTFffl*© — 3»*97? 

[0064] 045:2/05 CCfcl^ &,&©7JF «#73 
F r (tfcl ) . Ft (Sfc2> &c#8?2ft, #7JF ttcit 

tftr*wi*i*F (MixmmiHK) c©£ 

*Fett, ^©^MtftO. Sfc4©&ffrPttft:3tift 
it. A, Bj5Pt#Sft:t2— *Kr>*^l &*IW**# 

tm*). *wiK**oK«fcsffis*aEct*^c. 05© 

( a ) 0 teTjrr J: 5 tc , O U&EP#A ^ i ttlfttc 

[0 06 5] F «Sa6*Aat>'jtS4.*C^6^*OK: 
(Sj#> 3 73 . A K&lftjS A <t «M^C i ttJ^ O i -C&T 
(ZOAB. /OBA) i-r^i, #73F tiF 

rii«a»i. 2-casnSo 

[0066] 

[Rl ] F r = F/c o s A 

[006 7] 

[$2 ] F t = t an A 

-£73 F ea#7JF t i^7^/iF©^7J-C*0« >*5£§fc 
3, i5c4T-a$4aS,, 

[0 06 8] 

[ft3] Fe = 2 (Ft-yF) cosA 

= 2 (sinA-McosA) F>0 
[0069] 

[§£4] M<tanA 

05© (a) 0RCX (b) 0tt, t';77MK-o© 
ffi»^W*»*o?fcfll^-C» CC-CKTJF^F' ©<fc5t£ 
A' /cW«<„ t-fc^-j-C. 05© (b) 0©C.£©<fc 

ffl*4fS„ WOFr, F t ■«^^!5. tS[6-C 
[0 0 7 0 ] 

CtSt5 ] F r =F '/c o s CA ± A ') 

[0 07 1 ] 

[»6] F t '= t an(A± A ') 

I6B, HtflBT - AflBfiS^SP 3 &t>'5fc4BHMfE£Fas 4 *5 -7 
x^ l ©j^«-c»i>»liE««6*«^>R*M>iBai*IIMB-r 

5/ci*©if*f), ca)0, (b)0. cc)0«. -en^? 
n*y75iA3&»r-A«jEf#»3*c*s»^. (a-) 

0, Cb')0, Cc*)0«, ^-ti^n^- y 7 ^ 1 A&ftffi 

[0072] (a)0»s}-y 7^^g|5AiT-A<IlJ}e^3P3 
©cfifeSB© A * i^SP© B .■£©# < «: A^^> o fcJS-^T* 
■5. B«M©J;■5^c^x^^^s±^i^:^liiC^L-c^ f »S<^:f -5 

1. Bj^tt»tt-tf-j". A. cm**i&Mm±*:*i?ti 
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l ©<MmSO A 
tf-S. Ca'DHttRiatCB. C 'lJ|£"C!K#ft Afc»£3 

[0 0 7 3] WBDHMSA. B. C 3^©»<BJ^±© 
ffl»«aa**K*«c^»')BWWS. (b)H. Cb ")0 

[0074] 3HC> S*ai»>>x/\CD^> K 

[oo7 5]i7MS8tt, ?x^ KDm&zmmv 

-C^Lfc0-C*9. 070(a), (a ')0W:, 06© 

[0 0 7 6 ] 07 #(^08 >)i/M 
PSS^aaq^cmELft^©-?. -£©#&e>*>D&SB 

[0 0 7 7 ] 

[»7] A = a-e 

fctt-MC. -?x^l©a[S3&S6^>^©ti^r, ft»± 
•>x/M©««&e*»3nm©£#. fl*F t tffigjluF 
*^b<&S«#ftAtt. I&2.3IS. 8 -f 
t?ftl .7S-C&S. 

[00 7 8 ]^K, *^KJ:59x>M&&«iE£ttt 
m> F7 h >*i (T-AffliJ}E^g|53RCX5fe®(ilfEJ#SB 
4) ©flB!Wfc(coi,>TBH8r*. 

[ 0 0 7 9 ] 0 9 ». fttttttcMiEAtCfc otSSlfc 
§gS&tcifc£-Sjfi*I*&?£Ufc0, R910». WMEq 
|gtt*4>«Lt>* y 7{4giCo(,»T^L/fc^r©0 
£ii<[>*lf^LT7nUfck©-t\ 06©(a), Ca ')0 
©Jg^fctt^r. •i'x-'M *i±^©^ifctt^K:^U 

[0080] "5X^1©:*- II 7 5 1 A©g§&ftS£±[5I 
SffiHfc T - AgiJJEffSB 3 S.^^iMtE3J#a5 4 ©M3EJ# 
#3£lSW/ct§£, ^x^$fJi©PM3|S©- j&ttferiM 

*4bbk:»j&» o , -e c ^e. i 8 o s©^© x .^ppkmb 

4k:&£., (a-l)0"C«a*. Ca-2)0t?ttcj&. (a' 
-1)0T?« b (a '-2)0-C« c jSW«SrtW*aU:©Wt> 
ftS&C^-oTO-S.. (a-1). Ca-2). (a "-2)0©t§^ 

-Affiijje^g|53sa £ ^(ilffiJtgiJ4^e.^n > c ■. b ■ 
£#3^.54 ft*. 
[ 0 0 8 1 ] 0 1 Hi. BttBOtittt-C^X" 1 ©gS** 

( a ) 0««8&f®0. ( b ) 0« ( a ) i©¥I0T* 
S„ ft*4LT01 1© (a-l) l©a*(CteW5i^ 
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£jlA/C^U/c &©-?&£. SfflKa, x 

(a) 0&C. )E§iE^*B$©*5r (b) 0{CtST. 
[0082101 1© (a) 0&c^-T ^x-nftfrWtt, 
tfc8©J:5K:il3ft3„ C©*&cJ;f?£Sc9, ftl l©<t 

. Q, R, R' *i^-T^ 0 -e©5*?» R. 
R" ttlW4ft**D »9 S^iK:*frsffiJn^^±$ 
ii\ m^O^Ftet&l 1, 1 2"C«§tlS. *C 

•c, fe«Mft**s9 o- Kja<aa«**ft0#o' rcisw 

10 ^FrttOK024 k 01 18C*«,»T (a-l) 0TB 
cMUPCj&(C. (a -2) ItBa^A^C, ( a 
l) 0-Cttc' ^.ifiC j£K, (a '-2) HTttbj&PB 
jS«CiS3&»r*l«l«-4. ( a --1) 0©t&£«. c' . 
b' W&te LTte *), S8T-)i^B3*!C^ie3 

TS. *©iWBK. 01 1© (b) H©2J*»*a£l«3 
4|5I«tt«14«:5%r***»^L. 09© (b) 0©£ 

[0 0 8 3] 0 1 2«. C©JHa£fBt>fc-">F:7-f > 
20 # ( T- AffiiJJEJfgB 3 &D £ 5fe3»EJ#g|54 ) ©lEgm 
tkL. (a)0«¥®0> (b) 0»»fDi0-C*S„ C 

©0 12«, *>;7 ^aa^r-Affli^^flijtc&sJi 

[0084] 

[|fc8] W=W/2+W/2 
[008 5] 

[&9] Q= (W/2) sin*, Q' = 

(W/2) sin* 

[0086] 

30 [tUO] R= (W/2) cosf R" = 
(W/2 ) c o s 0 
[008 7] 

[SUi] F= (Q-/tiR) sin*— (Q' + m 
R' ) sin* 
[008 8] 

[S12] = (W/2){(s i n*-y co s*) 

s in* — (s in* — <icos*)s in*} 
[0089] 

[1H 3] F = (W/2)(1 ~u) >0 
40 [0090] 

[S14] F,= 2(Ft-MFr)=2F(s inA 
-ucosA)cosACs inA-ucosA)>Ov 
t a n A > u 

(HiW2)il3«. *m%icJ:Z>mMffl2<Dm£3£ 

0. Sl4tt, 01 3 (C^-T Y-Y^-C^J-^fc»rM0. 
11 5(4, mtj£&»^ K U > *^SB©jfcififfl!ttS»W© 

[009 1 ] 01 3. 01 4Stfai 5(CfcC^T. 9ii 
50 B?H7 43ygflifle}#gB4 ^3feK-r?»a^>t. 1 0 «b 
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yxmfr mm. 1 1 k*mmmt-c%> s . 

[0 09 2] *IU5g092©'?x/MO^>F"J>^ilS 
tt. 01 3&tf01 4^-T«l:^K > T-A2tCT-A 

[0 0 9 3 ] $fc. T-AdHBJfgP3SO'5fe^iJJi2^S|5 
4 «. ■> x» 1 ©WmBi&jJjrr £ 3 oJW±(D®M** 

[0 094] * fc, BaiaJg&fc^ USfXA 1 *SbuIB 
S^i©^(Cj;«3fl±l/^t>feg^^e.n, £ 10 
fc. flnB&tt£&?tt3-ii'C. -i>x^©tig©fft£i§ 
iETZtc&lC, 5y£ffl|jB}fg|$4£jtatfU >^x/W(c*f 

[0 09 5] T-A(ffifBmiJ3 tt$teigH8WemP4 

[0096] 7&mm2<Dja0&vm»* f 

<h, iS*SR9«r^UT5fe^ffllJJEJ#gl54*i«i<„ ftigfiiJfiS 
mP4tt. ^>F©«MIW1 l^ISSntl^fc 20 
ft. Httffil O*4J^c0ftiL. 015© (a) M<DiK 
ma»h <b) 0tC7K-rj:5&ciiattU 3t>tc (c) 0tc 
^TJ^cc^x/Mjc^uTia^*. Sftft-r*. cncc 

<fc-?T01 5© (c) ©t£*g#>6 (b) micmirimv 
ft«J> (a) 0©tKSgK&<t*-Sc 

[0 09 7 ] (Hj86t?!)3) 01 6«> ^ISWtJ: SHJfc 
^3©«;fr^>S#^x^©^> F 'i >^g©«£BS^ 
BL&ifcrWMa. 017B, 01 6tC7^TY-Y|gt?^] 30 
ofcBrffi0"C&S„ 

[0 09 8] 01 6RJ>'01 7tC*il»T. 2 0«7-A 

2 lttT - ApJfB&gR 3 RO £ 5fe^fflJJe^g|54 KjRW 64a 

[0 09 9] *Hjfe^I3©^x/M©^>K';>^§lg 
«. 01 B&^l 7fCmT«fc5*C. 7-A2K:T-A 

nmmssi3-s.^^mtm^4 assort* ltkw e 
[oiooiiifc, T-Affljffi^ssofjfc^iJje^siJ 40 

4 B. x;M ©fl-mPi £ 3 oKJ-t©SJIt£ =& 

[oionsfc. fr8Efttt£tt. Buf2?x;w#B«ia 

[0 102]*fc. T-A{HitfeJ$g|33 li5fe^fiiJjEjfgU4 

So 

[0 10 3]**:. T-AfflJE^gi53SCX$fe^liJJe^g|J 
4tcs(gMI4§P2 0<bHffiS4SB2 l3&sSW6nr^.5„ 50 
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[0104] 5ft|Ug^I3©M7J^¥«^x^©^> F 
'J>^a©}E}#t&^». ST. ^i^l^rHX^O/ci? 

y?K^> F 'J >i^S*}fAL/. C©B$. T 
-AfflJlGJfa53©i&< ^Co/cSC^-C^x/n 1 5-?ia+ 

+ yy«:rti L>&x/c»*.a. 

[0 10 515WC. 9x/U*|f1&±tfS. C©>*. •> 
X^ 1 ttRJMrc©*. T-AffirJte}f§|53 StfjfcifflMfB 
JMi.4iSa*LTC>*. L/T. «5x;M«:. ^^4gB 
2 l±£*t^ *x^PJ»Mft«tt»2 1 ii^M#4SiJ2 
0i©^i-S(Lfc<!:CS-C»±-rS. Cft&CjcO. 

x^ i ©Rffiic^-Br-rtc^x^^je^f-r ^ c i*s-c# 

[0106] M&©<fc 5K> y-A«HB&»3RC8fci8 
ffl!HBf#g|34»T-A2tC@S3nTt,^©-C 1 T-AflW 
*Bif SB 3 R^^ffliJJEJtSP 4 <!: JE^FS nfc-? x^ 1 i © 
{fcBM&KofcD , ^t^x^ 1 <D'P>b®&0<m&&& 
mtZCtWCZZ. ?x^l©tfM>{aS£-:b 

[0107] CtUtJ; 0 , *JtSfeffl3 ©^ > F 'J 
g«. HJS^Il . 2 £|5lS©^£#£C , 

[0108] Sfc. *^J60H3 ©^> F y > 
T- AiIiJJG^SU3 &.0 f ftiSIMBf$g|S4 *5bJS& U^c^© 
■C. iilAiffilit!**. C©fcfe. ^>F'J>^^g© 
J9S«, ^x/Nl££*£/c&©^#<fcn«&l>© 
"C. 5f3IJSWI3©^>Fy>^g»/¥3?:S<f SC 

ttfix-zz. c©f§*. ^x^+-pyr(ciix*fl$n/t^ 
[0109] ec-c. *^ : 'yT>!^I^:^F©>'^> f^ ^>*f 

toiiour. stttc-s^wtcjSKL/t^^P 
■a-^ns©*^ +^ yr*>6©tHLAn-c*5„ 01 8 
^x^^i> >;T©5^«t§ (*) tctwsao/c6-r> 
^©^x^Nffl* + u r©$fiBHf ^^-r0r* «5 . 

( a ) 0»jOS0> ( b ) 0tt ( a ) 0© Y - Y^"C^J 
-otdsmw. ( c ) 0KOEPTH^cg(5^©ifc*:0-r-S> 
S„ 

[ 0 1 1 1 ] 0 1 8 1/CTjkirJ: 5 &C. *t';730 ©S« 

-f>* (4.7 611m) ©HH|!iK:2 5«tKgbTJR^$ 

[0112] t§S©^x/N^^«. 0 1 8{C^nTJ: 
^Ki. ^4 .egCSl^Kfflit^iA 1 ©M4>0£ 
a-5jtS©^jg^*itgi5^T2-#X'3^F3n-5. iSS 
1 5 0+ 0 .2nm6Cfthtl. 0 . 2 5 nmOffl^^^lS 

^}0 .4mml«< „ 
[0 113] jlfc. »Str y ?<DM<fcfr®&m ( ± 0 . 
1 5mn) £ftl#U -5 x/^0 . 6 iimi^laa. 
1H©^«^3 .9nun. S/h3. 6imk 3 * 
V 7 ^gI5?:^^fcti^©^]^l®U¥-^ 3 . 4 mm£ ^ 



(9) 



15 



■5. * 
[0 114] yT©*®iS<(c, STS^i 

^fc:*fB3LT®©<£ 5 lc<¥ + 'J T ^-y©te6WW«* 
mtS-TZZ-AS 0 a#iIS©-C\ ttT&9x/M®(U 

##5jiMT3#, C(D^K8I»¥^3 .7 5mm, g/h 
3. 3nm<hj£l1-3i-l£. 

[0115] mttt ^fm<DMi>bMf&3 .4mm, ST 
4S-C3 .3rm©&^fffl£^x^jS&&cfcfc9»il-r* 
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